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(54) Electronic device having a data memory unit, apparatus using the same, and method of 
reading out data 



(57) A device, an apparatus using the device, and a 
method designed for performing operations such as au- 
tomatic Installation of driver software are provided as fol- 
lows: a micro processing unit, a random access memo- 
ry, an operation part, a read only memory or the like are 
mutually connected via a system bus and mounted in 
main equipment which is made up of a personal com- 
puter, and to this system bus of the main equipment, a 



media controller connected to an electronic device as 
media of executing an external memory, expansion 
function or the like is connected and provided, the elec- 
tronic device being provided with an Ethernet providing 
connection to external computer networks via a media 
end controllerand provided with a nonvolatile memory 
in which driver software data driving the Ethernet under 
respective environments is stored. 
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Descriptton 

[0001] This invention relates to electronic devices, ap- 
paratus using the sanne, and methods of reading out da- 
ta. 

[0002] There has been proposed an electronic device 
having the same shape of a memory card device de- 
tachably mounted with respect to main equipment or a 
semiconductor memory unit similar thereto, which is 
connected to the connection part of any of these mem- 
ory units and executes optional functions. Namely, in 
such electronic devices, for example, provision of a con- 
nection function to a computer network or a communi- 
cation function to the external makes it possible to easily 
expand the scope of operation and use of the main 
equipment. 

[0003] If such device Is. for instance, combined with 
the main equipment comprising a personal computer to 
execute the aforementioned functions, it is necessary to 
install driver software on the personal computer end 
serving as the main equipment for executing the func- 
tions. Hence, driver software conventionally stored in a 
floppy disk or the like attached to the device is manually 
installed in the main equipment so as to execute the 
function by means of the driver software thus installed. 
[0004] In this case, however, the driver software of 
this type ver/ often relies on the so-called computer op- 
erating environment including the computer model and 
the operating system. As an example, different software 
may be used depending on the operating environment 
of the personal computer serving as the main equip- 
ment. Consequently, in the aforementioned installation 
procedure, it becomes necessary to can7 out compli- 
cated work by determining a proper computer operating 
environment for a specific computer and selecting a 
proper software for the computer operating environ- 
ment, 

[0005] On the other hand, to reduce any complexity 
entailed in such work, take, for example, a case of an 
interface substrate for installation of an external memory 
unit, where the operating environment of the personal 
computer as the main equipment is fixed with such ar- 
range nnents that automatically select the driver software 
for the external memory unit to be connected. However 
this unit may be effective for the existing function such 
as the external memory unit, but not for other functions 
whatsoever. 

[0006] In addition, as In a case of "Microsoft Windows 
98" {registered trademark of Microsoft Corporation, U. 
S.A.), what is used today is a system whereby the driver 
software of almost all commercially available equipment 
is built in the operating system so that when the equip- 
ment is connected, the driver software therein is put to 
use. Although this system is effective only with respect 
to the equipment known when the operating system was 
fomiulated, it cannot be used for any other new equip- 
ment. 

[0007] The present invention is made for purposes of 



resolving or at least alleviating such a problem, that is, 
when an electronic device that can be detachably 
mounted in the main equipment is used to perform op- 
erations such as expansion of the existing function of 

5 the main equipment, conventional devices requires 
such cumbersome work as driver software installation 
to execute an expanded function with regard to the main 
equipment, thus making it impossible to easily perform 
the expansion of the existing function as described 

10 above. 

[0008] Various respective aspects and features of the 
invention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures of the independent claims as appropriate and not 

15 merely as explicitly set out in the claims. 

[0009] Embodiments of this invention relate to an 
electronic device suitable for use in an apparatus de- 
tachably mounted with respect to main equipment exe- 
cuting optional functions, the apparatus using the de- 

20 vice, and a method of reading out data. More particular- 
ly, it relates to an electronic device having a shape iden- 
tical to a- memory card or a semi-conductor memory unit 
similar thereto, being connected to a connection part of 
any of these units and executing optional functions, an 

25 apparatus using the device, and a method of reading 
out data. 

[0010] There has been a need for an electronic device 
which, when mounted in the main equipment, can sim- 
ply execute any expanded function thereof by connect- 
ed ing to the main equipment without carrying out any ad- 
ditional work. 

[0011] According to an aspect of the present inven- 
tion, a plurality of driver software data for executing re- 
spective functions with regard to a plurality of computer 

35 operating environments are stored in a data memory 
unit of an electronic device, and the stored driver soft- 
ware data is outputted to main equipment. 
[0012] Furthermore, the plurality of driver software 
data may be stored in the data memory unit in terms of 

40 a file format. Keywords identifying a plurality of drivers 
and con-esponding addresses at leaders of the address- 
es of the data memory unit may be stored and, further, 
a plurality of driver software data may be stored in the 
corresponding addresses. 

45 [0013] Still further, according to another aspect of the 
present invention, there is provided an apparatus to 
which an electronic device Is detachably mounted, the 
electronic device having a plurality of driver software da- 
ta forexecuting respective functions with regard to a plu- 

50 rality of computer operating environments stored in a 
data memory unit thereof, and the stored driver software 
data is outputted to the main equipment. 
[0014] Additionally, insofar as the plurality of driver 
software data stored in the data memory unit of the elec- 

55 tronic device is concerned, the proper driver software 
data corresponding to the specific computer operating 
environment may be identified and fetched from the data 
memory unit on the basis of a file format. 



3 



EP 1 179 783 A2 



4 



[001 5] Alternatively, a pluralityof driver keywords may 
be stored at leaders of addresses of the data memory 
unit, so that the properd river software data correspond- 
ing to the specific. computer operating environment is 
identified and fetched from the data memory unit. 5 
[0016] Moreover, according to a still another aspect 
of the present invention, there is provided a method of 
reading out data to fetch driver software data from an 
electronic device which is detachably mounted in main 
equipment, exchanges optional data with said main fO 
equipment, executes optional functions thereof, and in- 
cludes a data memory unit of which stores a plurality of 
driver software data for executing respective said func- 
tions with regard to a plurality of computer operating en- 
vironments, the method comprising the steps of identi- ^5 
fy ing a plurality of driver software data for executing said 
functions; and fetching said proper driver software data 
corresponding to the specific computer operating envi- 
ronment thereof, 

[0017] Inaddition, with regard to the plurality of driver 20 
software data stored in. the data memory unit of the elec- 
tronic device, the proper driver software data corre- 
sponding to the specific computer operating environ- 
ment may be identified by using a file format and fetched 
from the data memory unit. 25 
[0018] Further, the proper driver software data may 
be identified by using keywords of the plurality of drivers 
stored at leaders of addresses of the data memory unit 
so as to be fetched from said data memory unit. 
[0019] When operations such as expansion of the ex- 30 
isting function of the main equipment are performed, e. 
g., by means of using the electronic device detachably 
mounted in the main equipment, conventional devices 
require complicated work, for instance, at the time of in- 
stalling the driver software for executing an expansion 35 
function with regard to the main equipment, making it 
difficult to expand .the aforementioned function or the 
like with ease„whereas the electronic device, the appa- 
ratus using the electronic device, and, the method of 
reading out data according to the present invention are 
able to resolve these problenris easily. Accordingly, the 
present invention provides the data memory unit of the 
electronic device with storage of a plurality of driver soft- 
ware data for executing respective functions with. regard 
to a plurality. of the computer. operating environments, '*5 
the driver software data thus stored being made possi- 
ble to be outputted to the. main equipment, thereby en- 
abling the installation of driver software to be automati- 
cally carried out and facilitating operations suqh as the 
expansion of the existing function only by connecting the so 
.-electronic device. - . • . - - ,:. : 

[0020] The invention will now be described by way of 
example with reference to the accompanying drawings, 
.throughout which like parts are referred to by like refer- 
L.ences, and in which:. . ,. 

Fig. 1 is:a schematic diagram of an electronic device 
and main equipment according to a preferred em- 



bodiment of the present invention; 
Fig. 2 is an external view of an electronic device ac- 
cording to the preferred embodiment of the present 
invention; 

Fig. 3 is a flowchart of a method of reading out data 
according to the preferred embodiment of the 
present invention; 

Fig. 4 is a diagrann explaining the method of reading 
out data; and 

Fig. 5 is a diagram explaining the method of reading 
out data. 

[0021] An electronic device according to a first pre- 
ferred embodiment of the present invention is an elec- 
tronic device vyhich is detachably mounted in main 
equipment, exchanging optional data therewith and ex- 
ecuting optional functions, comprising: a data memory 
unit in which a plurality of driver software for executing 
respective functions with regard to a plurality of compu- 
ter operating environments is stored, and a device which 
outputs the plurality of driver software data stored in the 
data memory unit to the main equipment, 
[0022] Also, an apparatus according to a second pre- 
ferred embodiment of the present invention uses an 
electronic device which is detachably mounted therein, 
to exchange optional data therewith and execute option- 
al functions thereof, comprising: a device which identi- 
fies a plurality of driver software data stored in a data 
memory unit of the electronic device for executing re- 
spective functions with regard to a plurality of computer 
operatingenvironmentsand fetches a proper driver soft- 
ware data corresponding to a specific computer operat- 
ing environment thereof. 

[0023] . Further, a method of reading out data accord- 
ing to a third preferred embodiment of the present in- 
vention fetches driver software data from an electronic 
device which is detachably mounted in a main equip- 
rrient to exchange optional data therewith and execute 
optional functions thereof, and a data memory unit of 
which stores a plurality of driver software data to exe- 
cute respective functions vyith regard to a plurality of 
computer operating environments, comprising: a device 
which identifies the plurality of driver software-data for 
executing functions and fetches the proper driver soft- 
ware data corresponding to a specific computer operat- 
ing, environment thereof. 

[0024] Preferred embodiments of the present inven- 
tion will now be described with reference to the draw- 
ings. Fig. 1 is a block diagram showing an electronic de- 
vice of the first preferred embodiment according to the 
present invention and a configuration of the apparatus 
using the electronic device of the second preferred em- 
bodiment according to the present invention. ' 
. [0025]. [' On the left side of Fig. 1 is shown main equip- 
ment 100 cornprising a personal* computer as an exam- 
ple of the, apparatus. using the electronic device. The 
nriain equipment 100 is made up of a micro processing 
.unit {MPU).11. a random access memory (RAM) 12. an 
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operation part 13, a read only memory (ROM) 14 in 
which a program, attribute information of a file, or the 
like are stored, or the like, all mutually connected via a 
system bus 15. 

[0026] And to the system bus 15 of the main equip- 
ment 100 is connected and provided a media controller 
16 to which an electronic device 200 is connected as a 
medium for executing external memory, expanding the 
existing function or the like. Namely the niedia controller 
16 is provided with an interface (not illustrated) which 
connects to the electronic device 200, while memory 
driver software is provided for exchanging data at least 
with the electronic device 200 operating as an external 
memory unit. 

[0027] On the right side of the drawing is shown the 
electronic device 200, which has the same shape as a 
so-called memory card or a semiconductor memory unit 
similar thereto, e.g., as shown in Fig. 2. Further, the 
electronic device 200 is detachably mounted in the main 
equipment 100. being electrically connected to an inter- 
face {not illustrated) of the media controller 16 via con- 
tacts 201 formed at its end. 

[0028] And an input/output functional block (Ethernet) 
22. e.g.. rendering connection to an external computer 
network, is provided to the electronic device 200 via a 
media side controller 21 connected to the foregoing con- 
tacts 201. Also, as a data memory unit. e.g.. a nonvol- 
atile memory 23, is provided to the electronic device 
200. Furthermore, in this memory 23 is stored software 
data of drivers (Driver-A. Driver-B. Driver-C or the like) 
which drive the input/output functional block (Ethernet) 
22 under respective environments. 
[0029] Namely, driver software data corresponding to 
all operating systems to be installed in the main equip- 
ment 100 which may be connected thereto is stored in 
the memory 23. The memory 23 is connected to the me- 
dia controller 16 of the main equipment 100 via the me- 
dia side controller 21, whereas driver software data 
stored therein is selected and read out by the media con- 
troller 16. Thereby, the input/output functional block 
(Ethernet) 22 provided at the electronic device is driven 
according to control from the main equipment 100. 
[0030] Fig. 3 shows a flowchart explaining the method 
of reading out data according to the third preferred em- 
bodiment of the present invention. 
[0031] That is, in Fig. 3, the processing starts, for in- 
stance, by setting the electronic device 200 in the main 
equipment 100. First, in step S1 , whether or not the elec- 
tronic device 200 has the memory 23 is determined; if 
the answer is "No' in step SI. the processing termi- 
nates. When it is determined that the electronic device 
200 has the memory 23 at step SI , the process goes to 
step 82 in which whether or not the memory 23 has the 
memory region of the driver software data is deter- 
mined; and if a result is "No", the processing terminates 
as is. ■ '■ ' 

[0032] -Further, when it is deterrhined that' there is a 
memory region in the memory 23 in step S2, the process 



goes to step S3 where a first data is checked. In step 
S4. whether or not all the data in the memory region has 
been checked is determined, and when the checking of 
all the data is completed, i.e., "Yes" in step 84, is the 

5 process goes to an end as it is. If the checking of all the 
data is not completed yet. i.e.. "No" in step 34, . the proc- 
ess goes to step S5, in which it is determined whether 
or not the data checked is proper data to be used which 
corresponds to the specific computer operating environ- 

/o ment of the main equipment 100, 

[0033] If the data checked in step S5 is the proper data 
to be used which corresponds to the specific computer 
operating environment of the main equipment 100, the 
process is terminated after the driver software data 

15 fetched from the memory region of the memory 23 in 
step 86 is read by the media controller 16 of the main 
equipment 1 00. Also, when it is determined that the data 
checked is not the proper data, i.e.. "No" in step S5, the 
next data is checked in step 87 and the process goes 

20 back to step 84. 

[0034] In this manner, out of the driver software data 
stored in the memory region of the memory 23 of the 
electronic device 200. the proper driver software data 
corresponding to the specific computer operating envi- 

25 ronment of the main equipment 100 is selected and 
read. The thus-read driver software is used to drive the 
input/output functional block (Ethernet) 22 provided in 
the electronic device 200 following the control exerted 
by the main equipment 100. 

30 [0035] Accordingly, in these preferred embodiments, 
a plurality of driver software data for executing respec- 
tive functions with regard to a plurality of computer op- 
erating environments is stored in the data memory unit 
of the electronic device, and the thus-stored driver soft- 

35 ware data is arranged to be outputted to the main equip- 
ment, thereby enabling operations such as driver soft- 
ware installation to be automatically carried out and fa- 
cilitating expansion of the existing function simply by 
connecting the electronic device. 

40 [0036] In a case where the expansion of the main 
equipment function is to be implemented by using the 
electronic device detachably mounted in the main 
equipment, currently available devices require cumber- 
some work involving installation of driver software to ex- 

45 pand the existing function with respect to the main 
equipment, making it impossible to carry out the afore- 
mentioned expansion of the existing function with ease, 
while, on the other hand, the preferred embodiments ac- 
cording to the present invention can easily resolve these 

50 difficulties. 

[0037] Namely according to the foregoing configura- 
tion, no further work than that of installing hardware is 
required when the existing function is to be newly ex- 
panded, additionally preventing mistakes which may oc- 

55 cur in installing a devjce for expanding the existing func- 
tion and a driver therefor due to a wrong combination 
■ used with, a resultant operation failure. Moreover, when 
the main equipment is designed by taking this function 
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into consideration,. it is unnecessary to, continuously 
store the driver when a function expander is not in use, 
-thereby saving the amount-of memory in-the equipment , : 
and eliminating any chance of malfunction due to a driv- 
er combination. 5 
[0038] In the foregoing preferred embodiment, the 
driver software data to be stored in the memory 23 may 
be stored, for example, by using a file format shown in 
Fig. 4. Characters placed between 7" in Fig. 4 indicate 
a directory, while those placed between "|" indicate a file io 
name, Hence, in Fig. 4, under the "ROOT" directory, the 
"DRIVERS" directory is set up. and each file is set up in 
the "DRIVERS" directory. 

[0039] When a storage operation is made by using the 
file format, in checking to see whether or not there is a 
memory region in the memory 23 in step S2 mentioned 
above, presence of the "DRIVERS" directory is 
checked, and in identifying the driver corresponding to 
steps 84 tfirough S7, it may be determined in ternns of 
the file nanne in the "DRIVERS" directory. In this case. 2Q 
the file name may be easily identified by making up the 
file name, for example, through addition of an extension 
",drv" to the name of the operation system as shown 
[0040] Further, in the foregoing preferred embodi- 
ment, driver software data to be stored in the memory 25 
23 is stored, for example, as shown in Fig. 5, at the lead- 
er of the address in a character string of 
"D""R''"r"'V'"'E""R""S" which sen/es as the keyword. 
Moreover, the addresses corresponding to the respec- 
tive driver names which serve as the keywords are 
stored, whereas, from these.- stored addresses, each 
driver software data is committed to storage. 
[0041] When these keywords are used to conduct the 
storage operation, in checking to' see whether or not 
there is the memory region in step S2 mentioned above, 35 
presence of the keyword "DRIVERS" is checked, and in 
identifying the driver corresponding to steps 84 through 
S7. it may be determined by identifying respective driver 
names. Note that identification of the driver names may 
be facilitated, for example, by using.the operation sys- -^o 
tern name as shown in the drawing.- 
[0042] In the preferred embodiment described above 
is shown a case where only a single function of the Eth- 
ernet {I/O functional block) which performs connection 
to an external computer network is set up as an exam- 'f5 _ 
pie, whereas a plurality of functions may be set up in the 
electronic device 200. Insofar as such electronic device 
200 is concerned, for instance, by selecting one of the 
-plurality of functions for the main equipment 100. it is 
possible to implement the selected function: so 
[0043] Methods of installing driver software in that 
case may include a method of installing driver software 
for a function when that function is selected or a method 
of installing in advance the driver software correspond- 
ing to respective functions. Note that when the storage 55 
in the mennory 23 takes the file format of Fig..4, directo- 
ries may be set up in terms of function, and when the 
keywords of Fig. 5 are used, the keywords in terms of 



function may be set up to execute processing. 
[0044] furthermore, in the preferred embodiment 
mentioned above, in the case whej^ the checking pro- 
cedures is terminated without reading the driver as a're- 
sultofdeterminationinstepsSI, S2. and 34, installation 
of the necessary driver by virtue, of the conventional 
method may be carried out to perform operations such 
■ as expansion of the existing function. In that.case, first, 
the main equipment 100 retrieves, beforehand drivers 
held in the memory unit,- and if the.corresponding driver 
should be located in this process, that driver is used, 
while if not located, a step may be taken to urge the user 
to introduce the .necessary driver. 
[0045] In this manner, according to the electronic de- 
vice described above, there is provided an electrqnicde- 
vice detachably mounted in a main equipment, ex- 
changing optional data therewith and executing optional 
functions, whereas it is equipped with, a data memory 
unit wherein a plurality of driver software data for exe- 
cuting respective functions with regard to a plurality of 
computer operating environments is stored, whereup- 
on, by providing a device which outputs the driver soft- 
ware data stored in the data memory unit to the main 
equipment, operations such as automatic installation of 
the driver software may be carried out, thus facilitating 
expansion of the existing function simply by connecting 
the electronic device. 

[0046] Additionally according to the apparatus using 
the aforementioned electronic device, there is provided 
an apparatus wherein an electronic device is detachably 
mounted, and which uses the electronic device, carrying 
out an exchange of optional data therewith and execut- 
ing optional function thereof, whereupon, by providing 
a device which identifies a plurality of driver software 
data for executing respective functions with regard to a 
plurality of computer operating environments stored in 
the data memory unit thereof and fetches the proper 

-driver software.data corresponding to the specific com- 
puter operatlng environment, operations such as driver 
software installation may be automatically carried out. 
thus facilitating expansion of the.existing function simply 
by connecting the electronic device. 
[0047] Further, according to the aforementioned meth- 
od of reading out data. there is provided a method of read- 
ing out data which fetches the driver software data from 
the electronic .device detachably mounted in the main 
equipment, exchanging optional data with the main equip- 
ment and executing optional functions, the data memory 
unit of the electronic device storing a plurality of driver soft- 
ware data for executing respective functions with, regard 
to a plurality of computer operating environments, where- 
upon, by providing a device which identifies a plurality of 
driver software data for executing the functions and fetch- 
es the proper driver software data corresponding to the 
specific computer operating environment, operations 
such as installation of driver software may be automati- 
cally carried out, thus facilitating expansion of the existing 

,-.function sinnply by connecting the electronic device. 
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[0048] It is to be understood that the present invention 
is not limited in its application to the aforementioned pre- 
fered embodiments and that various changes in the 
shape, size and an-angement of parts may be resorted 
to without departing from the scope of the invention. 
[0049] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a transmission, storage or other 
medium by which such a computer program is provided 
are envisaged as aspects of the present invention. 

Claims 

1. An electronic device detachably mounted in main 
equipment, exchanging optional data with said 
main equipment, and executing optional functions, 
said electronic device comprising: 

a data memory unit; 

a plurality of driver software data each for exe- 
cuting said functions with regard to a plurality 
of computer operating environments, respec- 
tively, being stored in said data memory unit; 
and 

a device which outputs said driver software da- 
ta stored in said data memory unit to said main 
equipment. 

2. The electronic device as defined in claim 1 , wherein 
said plurality of driver software data are stored by 
means of using a file format in said data memory 
unit, 

3. The electronic device as defined in claim 1 , wherein 
addresses corresponding to keywords identifying 
said plurality of drivers are stored at leaders of the 
addresses in said.data memory unit, and said plu- 
rality of driver software data are stored in said ad- 
dresses corresponding to the keywords. 

4. An apparatus utilizing an electronic device, to which 
said electronic device is detachably mounted and 
which exchanges optional data with said electronic 
device and executes optional functions thereof, 
said apparatus comprising a device which identifies 
a plurality of driver software data for executing re- 
spective said functions with regard to a plurality of 
computer operating environments stored in a data 
memory unit of said electronic device; and fetches 
a proper driver software data corresponding to a 
specific computer operating environment thereof. 

5. The apparatus as defined in claim 4, wherein, with 
regard to said plurality of driver software data stored 
in the data memory unit of said electronic device. 



said proper plurality of driver software data corre- 
sponding to the specific computer operating envi- 
ronment thereof is identified by using a file format, 
and is fetched from said data memory unit. 

5 

6. The apparatus as defined in claim 4, wherein key- 
words of said plurality of drivers stored at leaders 
of addresses of said data memory unit with regard 
to said plurality of driver software data stored in the 

10 data memory unit of said electronic device are used 
for identifying said proper driver software data cor- 
responding to the specific computer operating en- 
vironment thereof, and said keywords are used for 
fetching sajd data from the data memory unit. 

7. A method of reading out data to fetch driver soft- 
ware data from an electronic device which is de- 
tachably mounted in main equipment, exchanges 

■ optional data with said main equipment, executes 
20 . optional functions thereof, and includes a data 
memory unit of which stores a plurality of driver soft- 
. ware data for executing respective said functions 
with regard to a plurality of computer operating en- 
vironments, said method comprising the steps of: 

25 

identifying a plurality of driver software data for 
executing said functions; and 
fetching said proper driver software data corre- 
sponding to the specific computer operating en- 
30 vironment thereof. 

8. The method of reading out data as defined in claim 
7. wherein, with regard to said plurality of driver soft- 
ware data stored in the data memory unit of said 

35 electronic device, said proper driver software data 
corresponding to the specific computer operating 
environment is identified by using a file format, and 
is fetched from said data memory unit. 

40 9. The method of reading out data as defined in claim 
7. said proper driver software data is identified by 
using keywords of said plurality of drivers stored at 
leaders of addresses of said data memory'unit, and 
said proper driver software data is fetched from said 

45 data memory unit. 
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